Comparative planetology aims to unveil the common origin processes and divergent evolutionary paths of different bodies in the solar system. The surface of a planetary body reveals important information about its state and evolution. For example, it yields useful data for studying the object's interior, atmosphere, and interaction with the space environment, which in turn provides insight on how the object formed. Often, the external view of a planet is the only available data source for these analyses. Spacecraft can gather the most detailed facts about celestial objects from their immediate vicinity in terms of spatial, temporal, and chemophysical properties.
Figure 1. False color image (left) and surface temperature map (right, red 170K Ä T Ä 243K white) of the asteroid 21 Lutetia taken by the Visible and Infrared
Imaging System (VIRTIS) sensor on the Rosetta spacecraft. 8 The overlay represents a typical VIRTIS spectrum from 21 Lutetia.
while orbiting the comet. Meanwhile, Rosetta will follow the comet through its path in the inner solar system. Being the oldest objects in the solar system, comets allow the study of the source material of planetary formation and differentiation.
The VIRTIS technology has been adapted for the VIS/IR mapping spectrometer 5 on NASA's Dawn spacecraft, which will analyze the asteroids 4 Vesta in 2011-2012 and 1 Ceres in 2015. Through an international cooperation led by Giuseppe Piccioni and Pierre Drossart, we have adapted the technology for ESA's Venus Express (VEX) mission 4 to observe Venus's atmosphere, as well as its selected surface properties. VIRTIS/VEX is the first mission to systematically investigate the deep atmosphere and surface features of Venus within its narrow night side atmospheric windows from an orbit around the planet. Figure 2 shows the night side surface window radiance of Venus measured by VIRTIS that allows us to extract surface temperature and emissivity data. [9] [10] [11] Continued on next page Features such as a very hot climate driven by a runaway greenhouse effect, dense CO 2 atmosphere, and atmospheric superrotation distinguish Venus from the other terrestrial planets. Although its mass and density differ only slightly from that of Earth, both took completely different evolutionary paths. Understanding these divergences requires more knowledge of Venusian surface material, which has been poorly studied until now. Consequently, the VIRTIX/VEX surface data is crucial for discussing the processes and models of the planet's evolution.
In contrast to Venus, Mercury, which was formed close to the Sun, has a mass only 0.055 times that of Earth and has not developed an atmosphere comparable to other terrestrial planets. However, it shows an unusually high mean density, which indicates a massive iron-rich core consisting of about two-thirds of the planet's mass. NASA's MESSENGER mission started spectral observations of Mercury's surface in the VIR/near-IR wavelength range in March of this year.
We plan to complete these observations with mid-IR investigations of Mercury's surface with the Mercury Radiometer and Thermal-infrared Imaging Spectrometer (MERTIS) 6, 7 (see Figure 3 ). This instrument is under development for ESA's BepiColombo mission, which is scheduled to launch in 2014. MERTIS combines a pushbroom IR grating spectrometer (TIS) with a radiometer (TIR) sharing the same optics, instrument electronics, and in-flight calibration components for the whole wavelength range of 7-14 m (TIS) and 7-40 m (TIR). 6, 7 Within the mid-IR range, the instrument will record the temperature, texture, and mineralogical characteristics of Mercury's surface, contributing to a better understanding of the planet's genesis.
